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Introduction
The	 electrocardiogram	 is	 a	 non-invasive	
diagnosis	method	that	assesses	the	electric	activity	
of	the	heart.	It	provides	certain	information	related	
to	 a	 clinically	 healthy	 heart,	 such	 as	 excitement	
system	integrity,	duration	and	frequency	of	atrial	
and	ventricular	 systole,	 but	 also	 related	 to	heart	
diseases	 such	 as	 rhythm	 disorders	 or	 the	 effect	
of	 some	 substances	 on	 the	 heart (Brăslașu	 et 




in	 practice	 and	 is	 recommended	 for	 calculating	
heart	rate,	determining	heart	rhythm	and	calculat-
ing	 the	duration	 (for	waves,	 segments	and	 inter-
vals)	and	the	amplitudes	(for	waves)	of	electrocar-
diographic	components	(Ghiță et al.,	2016).	It	can	
also	 be	 used	 to	 determine	 the	 cardiac	 electrical	
axis	(Ghiță	et al.,	2007).
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et al.,	2016,	Jafrin	et al.,	2016,	Pogliani	et al.,	2013).	
This	topic	has	not	been	yet	studied	in	our	country.	
The	 current	 study	 focused	 on	 recording	
electrocardiograms	 of	 kids	 of	 different	 ages	 (1	
month,	3	and	5	months-old	ones),	using	the	limb	
derivations	 in	 order	 to	 determine	 the	 values	 of	
the	P,	QRS	and	T	wave	amplitudes,	especially	how	
these	 values	 are	 changing	 in	 relation	 to	 the	 age.	
Studying	the	literature,	there	were	found	very	few	
researches	on	this	topic,	most	of	the	authors	being	
from	 Asia	 (where	 the	 interest	 in	 growing	 this	
species	is	higher).
Methods and materials
It	 was	 used	 a	 portable	 electrocardiograph	
INNOMED	HEART	MIRROR,	in	the	current	research.	
The	 electrodes	 were	 equipped	 with	 alligator	
catchers	 and	 alcohol	 was	 the	 contact	 medium	
between	the	animal’s	skin	and	the	electrodes.
All	 electrocardiograms	 were	 recorded	 using	
limb	 leads.	 So,	 the	 electrodes	 were	 placed	 as	
follows:	 the	 red	 electrode	 on	 the	 right	 foreleg,	
the	yellow	electrode	on	the	left	foreleg,	the	green	


















Age D I D II D III aVR aVL aVF
1 month 0.115±0.033 0.052±0.032 0.055±0.049 0.065±0.041 0.071±0.048 0.035±0.024
3 months 0.054±0.032 0.071±0.015 0.067±0.021 0.055±0.012 0.021±0.012 0.038±0.011








average	 value	 recorded	 in	 the	 case	 3-month-old	
kids	and	161.36%	higher	compared	to	the	average	
value	 registered	 in	 the	case	of	5-month-old	kids.	
In	both	circumstances,	the	noted	differences	were	
statistically	distinctly	significant	(p<0.01).	
In	 the	 case	 of	 3	 and	 5-month	 old	 kids,	 the	
maximum	 amplitude	 of	 the	 P	wave	 is	 registered	
in	 D	 II	 (in	 both	 situations	 the	 average	 value	 is	
0.071	 mV	 and	 the	 standard	 deviation	 is	 0.015	
mV).	 Comparing	 the	 value	 from	 this	 research	 to	
the	value	obtained	in	the	case	of	1-month-old	kids,	







derivation	 gives	 the	 highest	 amplitude	 to	 the	 P	
wave.	But	the	current	study	demonstrates	that	the	
P	wave’s	 highest	 amplitude	 in	1-month	old	 kids’	













In	 the	 case	 of	 3-month-old	 kids,	 the	 highest	
amplitude	 of	 the	 ventricular	 complex	 is	 record-
ed	 in	DII	with	an	average	value	of	0.540	mV	and	





Age D I D II D III aVR aVL aVF
1 month 0.625±0.078 0.441±0.012 0.521±0.034 0.238±0.042 0.599±0.031 0.228±0.024
3 months 0.421±0.023 0.540±0.064 0.520±0.025 0.332±0.021 0.511±0.021 0.312±0.011




Bulletin UASVM Veterinary Medicine 77 (2) / 2020
registered	in	the	case	of	1-month-old	kids	(signifi-
cant	difference:	p<0.1).
In	 the	 case	 of	 5-month-old	 kids,	 the	 highest	
amplitude	of	the	ventricular	complex	is	recorded	
in	 DII	with	 an	 average	 value	 of	 0.544	mV	 and	 a	
standard	 deviation	 of	 0.028	 mV.	 The	 obtained	
value	 is	10.70%	higher	than	the	value	registered	
in	the	case	of	1-month-old	kids,	but	15.74%	lower	
than	 in	 the	 case	 of	 3-month-old	 kids.	 In	 both	
situations	 the	 differences	 found	 are	 insignificant	
(p<0.5).
The	current	results	are	similar	to	the	results	
communicated	 by	 other	 authors	 (Ghiță	 et al.,	
2019,	Pogliani	et al.,	2013)	who	recommend	only	
the	use	of	the	DII	derivation,	motivating	that	this	
derivation	 confers	 the	 highest	 amplitude	 to	 the	
ventricular	 complex.	A	possible	 explanation	may	











kids	 (significant	 difference)	 (p<0.1)	 and	 17.34%	
higher	 compared	 to	 the	 value	 registered	 in	 the	
case	of	5-month-old	kids	(insignificant	difference)	
(p<0.5).
In	 the	 case	 of	 3-month-old	 kids,	 the	 highest	
amplitude	 of	 the	 T	wave	 is	 recorded	 in	DII	with	
an	 average	 value	 of	 0.310	 mV	 and	 a	 standard	
deviation	of	0.052	mV.
The	obtained	value	is	18.63%	lower	than	the	
value	 registered	 in	 the	case	of	1-month-old	kids,	
and	27.90%	lower	than	the	value	registered	in	the	
case	 of	 5-month-old	 kids,	 both	 differences	 being	
insignificant	(p<0.5).
In	 the	 case	 of	 5-month-old	 kids,	 the	 highest	
amplitude	 of	 the	 T	wave	 is	 recorded	 in	DII	with	
Table 3. Amplitude	of	T	wave	(mV)	in	kids,	depending	on	age	(mean	and	standard	deviation)
Age D I D II D III aVR aVL aVF
1 month 0.460±0.045 0.381±0.032 0.411±0.029 0.317±0.052 0.442±0.033 0.221±0.038
3 months 0.290±0.042 0.310±0.052 0.281±0.031 0.180±0.036 0.300±0.026 0.200±0.026
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an	 average	 value	 of	 0.430	 mV	 and	 a	 standard	
deviation	of	0.026	mV.
The	obtained	value	is	12.86%	higher	than	the	
value	 registered	 in	 the	case	of	1-month-old	kids,	










Analyzing	 the	 data	 regarding	 the	 values	 	of	
the	amplitudes	of	the	electrocardiographic	waves	
recorded	 in	 kids	 of	 different	 ages,	 we	 find	 the	
following:
–	 in	 the	 case	 of	 1-month-old	 kids,	 the	 highest	
amplitude	 of	 electrocardiographic	 waves	 was	
recorded	 in	 DI,	 with	 average	 values	 	of	 0.115	
±	0.033	mV	 in	 the	case	of	 the	P	wave,	0.625	±	
0.078	mV	 in	 the	 case	of	 the	QRS	 complex	 and	
0.460	±	0.045	mV	in	the	case	of	the	T	wave;
–	 in	 the	 case	 of	 3-month-old	 kids,	 the	 highest	





–	 in	 the	 case	 of	 5-month-old	 kids,	 the	 highest	






study	 to	 those	 presented	 by	 different	 authors	
(Atmaca	et al.,	2014,	Fakour	et al.,	2013,	Ghiță	et 






Limb	 leads	 can	 be	 used	 successfully	 to	
record	the	electrocardiogram	in	kids.	 In	 the	case	
of	 1-month-old	 kids,	 the	 highest	 amplitude	 of	
electrocardiographic	waves	 is	 recorded	 in	 the	DI	
derivation.	In	the	case	of	3-	and	5-months	old	kids,	
the	highest	amplitude	of	the	electrocardiographic	
waves	 is	 registered	 in	 the	 DII	 derivation.	 The	
lowest	 amplitude	 of	 electrocardiographic	 waves	
is	 recorded	 in	 the	 aVF	 derivation,	 for	 all	 age	
categories.
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